IMP production by ATP-depleted adult rat heart cells. Effects of glycolysis and alpha 1-adrenergic stimulation.
A rapid deenergization procedure was used to probe the regulation of in situ adenylate deaminase and 5'-nucleotidase in isolated adult rat heart cells. In cells depleted of ATP, the rate of ionosine monophosphate (IMP) production was fourfold greater in cells that had been respiring prior to deenergization than in cells that had been maintaining ATP stores through anaerobic glycolysis. This effect of respiratory inhibition was fully reversed by reaeration. When phenylephrine was present during preincubation, IMP production during a subsequent 5-minute rapid deenergization was increased by 70% in respiring cells and by 88% in those that had not been respiring. These effects of phenylephrine were abolished by prazosin. Adenosine production by cells without ATP was inversely related to that of IMP, whereas it was positively correlated with the amount of AMP remaining in cells after 5 minutes. We conclude from these data that rat heart adenylate deaminase is regulated by a product(s) of anaerobic glycolysis and by alpha 1-adrenergic stimulation. The production of intracellular adenosine in cells without ATP, on the other hand, is governed primarily by the concentration of AMP and appears to be catalyzed by the cytosolic type I 5'-nucleotidase.